organic compounds 



CrossMark 



Acta Crystallographica Section E 

Structure Reports 
Online 



ISSN 1600-5368 



Monoclinic, P2^/n 
a = 9.8987 (8) A 
b = 24.374 (2) A 
c = 10.0794 (9) A 
B = 105.820 (2)° 
V = 2339.7 (3) A 3 



Mo Ka radiation 
ii = 1.51 mm -1 
T = 296 K 

0.22 x 0.20 x 0.18 mm 



(5-Fluoro-4'-methylbiphenyl-3-yl)(2,4,6- 
trimethylphenyl)iodonium trifluoro- 
methanesulfonate 

Ying Shao,* Xiao-Long Liu, Zhu-Hong Wu and Yong-An 
Xia 



Data collection 



Bruker APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2008) 
r,^ = 0.732, r max = 0.772 



13544 measured reflections 
4341 independent reflections 
3405 reflections with / > 2o(I) 
Ri„, = 0.057 



Refinement 

R[F 2 > 2a(F 2 )] = 0.040 

wR(F 2 ) = 0.142 

S = 1.14 

4341 reflections 



293 parameters 

H-atom parameters constrained 
Ap max = 0.75 e A~ 3 
Ap mi „ = -1.24 e A -3 



Key Laboratory of Fine Petrochemical Engineering, Changzhou University, 
Changzhou 21 31 64, Jiangsu, People's Republic of China 
Correspondence e-mail: shaoying810724@163.com 

Received 19 March 2014; accepted 1 April 2014 

Key indicators: single-crystal X-ray study; T = 296 K; mean cr(C-C) = 0.009 A; 
R factor = 0.040; wR factor = 0.142; data-to-parameter ratio = 14.8. 

In the title molecular salt, C2 2 H2iFI + CF 3 S03 , the dihedral 
angle between the rings of the biphenyl group is 65.6 (1)°. The 
ring of the mesitylene group is inclined to the fluorobenzene 
ring at an angle of 86.1 (3)° and the C— I— C bond angle is 
97.0 (2)°. In the crystal, extremely short I- ■ O contacts of 
2.862 (5) and 2.932 (5) A occur, due to the strong electrostatic 
interactions between the I atom and two adjacent trifluoro- 
methanesulfonate counter-ions. There are also C— H- ■ -F and 
C— H- ■ -it interactions present: together with the I- ■ O bonds, 
these result in a three-dimensional network. 

Related literature 

For background to diaryliodonium salts, see: Grushin (2000); 
Merritt & Olofsson (2009). 

\ F 3 C— SO? 

Experimental 

Crystal data 

CsH^Fr-CFaOgS- M r = 580.37 



Table 1 

Hydrogen-bond geometry (A, °). 



Cg3 is the centroid of the C14-C19 ring. 



D-H-A 




D-H 


H---A 


D-A 


D-H-A 


C13— H13A- 


■Fl 1 


0.96 


2.36 


3.193 (9) 


145 


C22-H22C- • 


•q?3 a 


0.96 


2.76 


3.648 (7) 


154 



Symmetry codes: (i) x 4- 1, y, z\ (ii) — x + 1, y + \, — z + \. 



Data collection: APEX2 (Bruker, 2008); cell refinement: SAINT 
(Bruker, 2008); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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(5-Fluoro-4 f -methylbiphenyl-3-yl)(2,4,6-trimethylphenyl)iodonium trifluoro- 
methanesulfonate 

Ying Shao, Xiao-Long Liu, Zhu-Hong Wu and Yong-An Xia 

1 . Comment 

The use of diaryliodonium salts has recently gained considerable attention in organic synthesis for arylation of organic 
bases (Merritt et ah, 2009; Grushin et ah, 2000). The title compound (Fig. 1) is an important representative of such 
reagents. In the molecule of the compound, the iodine atom lies almost in the plane of both attached benzene rings with 
r.m.s. deviations of 0.012 (2) A and 0.028 (1) A from the CI — C6 and C7 — C12 mean planes respectively. The dihedral 
angle between the rings of the biphenyl group is 65.6 (1)°. The ring of the mesitylene group is inclined to the phenyl rings 
of the biphenyl group by 93.9 (2)° (for fluorobenzene ring) and 22.4 (2)° (for toluene ring). Extremely short 
intermolecular I— O contacts [2.93 (5) and 2.86 (6) A] occur, due to strong electrostatic interactions between the I atom 
and two adjacent trifluoromethanesulfonate counter-ions. There are also C — H—F and C — H - x hydrogen bonds present 
(contact distances are shown in Table 1), which combined with the other inter-actions, form a three-dimensional network 
(Fig. 2). 

2. Experimental 

m-CPBA10 (85%, 2.5 mmol), 3-fluoro-5-iodo-4'-methylbiphenyl (2.0 mmol), and mesitylene (3.0 mmol) were dissolved 
in CH2CI2 (5 ml). Then, TfOH (5.0 mmol) was added to the solution dropwise at 0 °C and the mixture was stirred at room 
temperature for 2 h and the solution was concentrated in vacuo. Et 2 0 (1 ml) was added and the mixture was stirred at r.t. 
for 10 min to precipitate out an yellow solid. The precipitate was filtered off, washed with Et 2 0, and dried under vacuum 
to give the salt. Yield 76%. Yellow blocks were obtained by slow evaporation of a petroleum / CH 2 C1 2 solution. 

3. Refinement 

All the H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C — 
H distances of 0.93-0.97 A, and with C/ iS0 (H) = 1.2[/ cq (C). 
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Figure 1 

View of the title compound, showing 50% probability ellipsoids. 
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Figure 2 

Perspective view of the title compound along a direction. Labels of atoms have been omitted for clarity. 
(5-Fluoro-4'-methylbiphenyl-3-yl)(2,4,6-trimethylphenyl)iodonium trifluoromethanesulfonate 



Crystal data 

C22H21FLCF3O3S 
M r = 580.37 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 9.8987 (8) A 
b = 24.374 (2) A 
c= 10.0794 (9) A 
P= 105.820 (2)° 
V= 2339.7 (3) A 3 
Z = 4 

Data collection 

BrukerAPEXII CCD 

diffractometer 
Radiation source: fme-focus sealed tube 
Graphite monochromator 
<p and co scans 



F(000)= 1152 

D x = 1.650 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3546 reflections 

0= 0-25.5° 

fi = 1.51 mnT 1 

r=296K 

Block, yellow 

0.22 x 0.20 x 0.18 mm 



Absorption correction: multi-scan 

(SADABS; Broker, 2008) 
T mm = 0.732, T max = 0.772 
13544 measured reflections 
4341 independent reflections 
3405 reflections with / > 2a(I) 
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R mt = 0.057 

^max 25.5 , ' 

A = -11->11 



,= 1.7° 



£=-27- 
/ = -12- 



»29 
•12 



Refinement 

Refinement on 

Least-squares matrix: full 

R[F* > l^F 2 )] = 0.040 

wR(F I ) = 0.142 

5= 1.14 

4341 reflections 

293 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[cj 2 (F 0 2 ) + (0.0805P) 2 ] 

where P = (F 2 + 2F 2 )I?> 
(A/ f j) max < 0.001 
A/w = 0.75 e A" 3 
A/w = -1.24e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Hydrogen-bond geometry (A, ) 










Cg3 is the centroid of the C14-C19 ring. 










D— H-v4 




D — H 


R-A D-A 
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154 



Symmetry codes: (i)x+l,y, z; (ii) -x+1/2, y+l/2, -z+1/2. 
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